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(54) :/9>heDfflWB» 



(57) imm] 

EHtdfl^yf* (k-l) S*n#»-<^ h/^ 5 Sr* 

jtu isi^RMe i d (k) ^mm<D^^ ctztfi 

(k) £j|£ijlhS 0 tit, 3S«f«»d fl^y 1- (k) 
S:lS^7>-^^h^«]fflte/>yh (0) «jp 

h (k) (mi 3 (b) ) „ ismem^ 

6 0 




(2) 



[»m»#a>«is] 

itmm 1 1 rfy > bco^^^-r^m^t . 

t— gp£>K*^ o £.01 J:«3/jN^v^gff3E(?5 

ff»Sr*J(i- 6 r £ £ -r 5 :/7 > b o*ij«^« 0 
[|#*I2] itutaa^^--*^ h^llft 

flW&i- 6 WIT fc§:ife»itt5 »#*S i^b3 

[0 0 0 1] 
[0 0 0 2] 

flftibftTl^ (IilfW8-2 4 0 1 4 3 

[0003] ±E^«lcEtt£ftfc3£«tMi, 



1-73206 



v $ v h&m&ffo z tizzy , mi&mffl<o&7£ik*m 

[0 0 0 4] 

^-^n;H^^ (k) co^tbti, mm^n<D 

[0 0 0 5] *«Wttw©*ic#S LT# 
^?>»^fci"tt5wi (Ky^h) SrBfrjfcU SSlfc 
[0 0 0 6] 

tb^ai:, K«m^a©ffl*36S@«fflt-Srt-5J:5{c: 

[0007] :^fann jgjcs^7>-^-<^ h 

^(omm^^ oi:«9^:#< £01 «fc t)/h$v^Bif^o«» 

ajcE^7^— ^^ffids Ky7 h-ra- , ^ 

[0 0 0 8] fl»#42 ^lE«^>»Wtt, 1 ^|E«fe 

[0 0 0 9] iO«j*Jcj:tL«, ig^WJW^iffiJBc^FBa^ 



(3) «M»¥l 1 - 7 3 2 0 6 



£14 - t &XZ £ 0 
[0 0 1 0] S9#«3(CE«c<3*9ite. 
2l£E*^#Wfc*5i^-t\ Sftl2iBJcS^7^— ^^<^ ^ 

[0011] rom^JCttttf, gufE»^*^ft3Ei"S 

[0012] 5 iCi2<£cD3S§Hta, l^b4 

fittBuErt««Bi^W*&i-S«R»*-t?*>5 r £ 
[0 0 13] ;ico«jS;icj;jh,tf, rt««BI<&H^SUc« 

[0014] »*3S5 JcE«w»Wtt, lf^3S4 tc|B« 
<o«^tc*5V>T, «rE*f^*tt, fltrErt«&«B80>«A3S 

[0 0 15] rcofll^cJ:^, rt«&«BB<E>RA£*fi 

^<bjEBasSK ft 9 , *Jffl£ i 9 ^^b~T 5 r t&X% 
[0016] 

[0017] (^i <D-&ffi&m) m i ti, 

TfcSo -J"ft;fc>*>Bli xy^y^T'^^hi: 
[0018] HI l (c^oV^t, l fi 4 <E>3: 



P7 h^#3^(i^P7 b^#fM (0TH) 

CUJ t^o) 5^flt»i-5 c BR«*2lctt, xn^ 

ttJ»ffi*«M»#7tt, ECU 5l£g^£*lT£> 
[0019] 2 u y h/l^f 3 ^>±«E«klttK 

Mra (ta) ±>-v-8&mmztix&*), ^(D&ftm^ 

*3 0, ^•V>^9{c(iP^^S ; ^|^ti± (PBA) irVlJ- 
1 0 36Sft9W»t <bttT^£ 0 PBAtyfl OcD^tWt 

fliECU 5 rt!^tL6 D 
[0 0 2 0] xy9>l(7)ffl:^y^yM (T 

W) -fe^iM 3 35SSS***LT*3I9, t©*imtf^EC 

U5ic^J&*^-5 e ECU5^te, xy^yico^7> 

Mir 1 4fi, 3^i/> 1 ^#£co^ff (Dflffc? y> 

fftm&mxm^'^x rcY ut -s§^vio*j <t 

*W»0>±5&i& (TDC) KBILBfS* 7^ 
7^^MSSt (4gfixy^yTI^7^Al8 

05T D c«f^^ J: 9 iv^-g^ 7 y ^ *«» (00*. 
tf3osa»i) (kt rcRKft^/u^j 

SrMtSCRKtyf^bS^ CYLlIf 

^CNECO^aji-^ffl^tLS. 
[0 0 2 1] P^^-^^-^yU K 1 1 C9PiJM#£D/> L±^jRlJ 

»W#liH^Lftv^»#^^WKSn-CV^6 tit 

^ECU5^«»WJCj»3gg$^T, ECU5Ji»5>Oj|f 

U5^m«ft^«l»aFiXT*3f9, ECU5 1CJ; <9/£A($ 
^0 I G«^tl6 0 
[0 0 2 2] ft^W 1 6 = K) 1 

5 ^LTxy i/y 1 Of ^iH^$tiT^6 D W% 

Fir>-^J iV>-5) 1 7 WtbixT^So ^6(CLA 
Fir>-f-l 7(OT»il'J(cttiET = 7c:ttaei 9S«TH 



(4) 
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^2 0oracf±Si8gtyt U^T ro2ir>"^j 
18^f^t^^ c Htc^19, 2 0 
iM^^^HC, CO, NOx^^M^fTPo 
[0023] LAFir>-tM7fi s a— 7 J /^f 2 
2^LTECU5l:»«$tlT^^ 
X*K (SJBJfc) fcl»M:«Lfc«««#«rtttt>U -to 
m^Uf E C U 5 (cMt 6 o 02tyfl8tt, t 

D-/^7^/^2 3^UECU5i:gI^iX 
^7^;^ 2 2, 2 3H K«*y>TXa»«r*2x hi" 

[0 0 2 4] 1 (4, 0 *>'J? 

So 

[0025] *>v-f$4 % ^ifwmmme o n., 

[0 0 2 6] £fc, ECU5(C(i N *%J£*1ik&-rZ)± 
%}± (PA) ir^2 liSftttSixTfeiJ, t£>1$£Mi 
WECU5f:M^5c 

[0 0 2 7] ECU5I1 ±^Lfc#Sir>"^^^<DA 

te&m-rzAxm&k. ^mmmi (cpu) » 

CPU T'H?t $ *L 5 #ffi£3l 7° P ^ 7 A ^ 6 
^y^XV«||Ctt*»Sr1Blt-J-5ROMatfRAMd^ 

[0 0 2 8] ECU 5(1, ±^CD#m^>^®^7 
^{f^^S-^V^T, LAFtyfl 7W02ty 

* 9 1 2 0KftttJtl«M TOUT £^ j| L , 



[0 0 2 9] 

[$Cl] TOUT = T I MF XKTOTALXKCMD 
MX KF B 

m 2 H±|E»^ ZffiWm&tifffl TOUT^)Ittl¥ 

LT*jtlfc©»»^fe*tSjB»ititl*|i|jTOUT©J|ffi 

[0 0 3 0] 02 m^/n >^B1 Jl, ® A^&S 
MTIMFH Jfi^^ttai^^^EMEKNEXt^R 

[0 0 3 1] ^n y ^B2-B4fiSS^Dy^T^ 

WMtfcT OUT^fbtl^q 
[0 0 3 2] /o^B9lt ^>-i?>-7kUTWlCJ&C 

fT* CTRJt£*L5EG R*jE«*K 

E G R, ftXffi&teaKJElil «fc ^jttT«*te><-^ 

jUR^s^js c ris^ $ ti z> s<— iSffiiE&m k p u g m<D 
V7*v- K*tt:s«»*-^T*j|-r5 r ^ 

£9, *tjE«*KTOTAL«rJiajU, ^n^^B2tC 
A^lh5 0 

[0 0 3 3] 2 lit, ^^v^IiftsSNE, 

»««rtlft»£EPBA*^CTB«^Jt«»KCM 

KCMDIt S«S)tA/F(Oie«, i-*fe*jJBffiJt;F / 

AfcitWL, IftSjKtti^itill. 0 4:i$©T\ S 
* 2 3 S:^ L t S il5 O 2 t y t ffi* VMO 2 ICS 
8, B2 3MB2 4HAW^ 0 ^o^^B23ft 

k c md fg^^ is r mw&Mffiit. ^mm @ ^^Bit 

«»KCMDM£*fcHU 3/^ B 3tCA^i-5„ 

[0034] 1 0ft d-/^7^/^2 2 

^UA^3^6L AFir^f-m^il^r, CRKfi* 

^/<y7r ^^ey «cJH8cfB«U ^^^v51te*tJB^ 

&m$iL (laf -fev-^ a*»«toa) > ^p^BI 
^y >^co^^ ^ ^^^t^xizmt-fz&mktZiEm 



[00 351 ^oy^B17lt LAFt^t 1 7 <Z>^ 
mffiJBttlfcS^V^tajSWJIWS (Self Tuning Regulate 
r) fcJ:^aJC»jE«*KSTR«:JiaiU-C^a5/^B 

l9CAM5o r<73Sj6*J»fi, B«3«&JtffiftKC 
MD (KCMDM) $rS*MiT I MF^igfSfc 

STR^I fllSKItffiftK cmd t^Sl-T 
7 -f - M y ^ f]E«|tK F B trftij t , ^n^B4 
CA^t^o wC0B*»«i3ltt. 5«J£*IjE«*KSTR 
tt, *£Ha*itKACT35S@«ffllSit*il*KCMDfc- 

Srt~*J:5Wlt*S*L, B*aaBifc»«kKCMD*c»«; 

-r-5S*^tfOT% S^MiTIMF^lt, @ 
S$«Jt«»KCMD icfcKS-J-SK***** It fHH S 

[0 0 3 6] l^±^J:7rtll^iT1i, LA Fir 

«KE«*KSTR*r, li»iiKCMDT^Il 

ltcafflL, «s3|sfi«*tftTouTS:*murv^5o as 

[0 0 3 7] *Jtlt©»ttTtt, ±3iEU^|gI2 0«-^ r n 
y?(Dmm%, ECU50CPUCJ:5SSMiaD 

v^m*:^ (k) tf s K1R3Rtci3JtS1^^y ^^#ja 
I^JCtStroTifclJ, (k) , (k-1) #as-t*L-e 
ix^IeHE, WliHI[*tc#j6i-5. fcftfU ^teHt^-f 
(k) ttW^K<o*v^|R5«l»L'rv^6, 
[0 0 3 8] 1311 LAFir>ifl 7 0ffl;fotaSC"C 
SlSttjEffiftK S T R ttJi" 7n-f^F 

[0 0 3 9] ^rxT/S 1 T*te, tett*— KjMP^ "f 

I»#fKCMDMW»tii Uf^/S2) RTfL 

fc*ctftttia*itKACTO«J|[Srtr5 Ux^S 

4) 0 HBSlttiKACTIt LAFir^iM 7 cDft^ 



#H^1 1 - 7 3 2 0 6 



[0040] #cl^T*LAFi? >if 1 7 CDf£tWb#^7 L 

0>Jxf^L AFir^f- 1 7<0ffi;frSJE£*0)*'fr«JE£O 
K«r9f£« (ffilAtfO. 4 V) i:Jt*U MftWJrJS* 

[0 0 4 1] ^|:x y L A F t >f 1 7 

y Wu£BB^te4»-CfrV^£\ LAF7>f — K 

KLAFRESET^ r l j luRJfeU LAF7>f-K 
/<y^MC*5i*fi roj £-f5 G 

[0 04 2li<^r>7 7 P S7m y-lr^h^y^F 
KLAFRESET^ r l j T^ri^fW U FKLA 
FRESET=1(D^I1 ^f^S 8 

Wje«*kstrst ri. oj icKjeb-c, *&mzm 

T-f5 0 FKLAFRESET = 0(Dttlt aS 

JC«jEff»KSTR^«»SrffoT Ur^SS) , 

[0 0 4 3] H4ti, i3^r^ys 6M:fctt<5LA 

So 

[0 0 4 4] ftf^fyT'S 1 2 ITU LAFtyf 

5t#ii7ax/^y hK-fcsrtS: r i j T^f^ 

7^FFC^ r 1 j 3&>ff]&»*«glJL (^fy/SU 
2) , FFC=0t^^^(l 

fc^:^ r i j t*/Tf77^FwoT^ r i j fr&fr 

£WJL Uf7^S12 3) , FWOT=lT^t 

VB ATj&s^FSTPgffiVB LOWJ: 9 iftv^»5*»SrWJBU 
L Ufy7S12 4) % VBAT^VB L OWT'fc^i 

(LAFtyf^h^m) ^«>63&»5^Sr«33'J-t" 
6 0 *t It, x^v^S 121-S12 5C0V^*fn^ 
4ff*S#S (YES) LAFHr^f*tti*tcS<3 

LAF!/t>7F77^FKLAFRESET^ r 1 J fC 
5 (^s^S 132), 

[0 0 4 5] — *\ ^777'S 121-S12 5(7)^ 
-T^T^S (NO) <Dk%t*. LAFir^f-ft^g^ 
< 7*- K^y^ftlWSrStfTPTffitWffiUT, KLAF 
H^77^FKLAFRESET^ r o J fCf^-f 
5 (^y^S 131) o 

[0 0 4 6] fttCliiJCMiEffKKSTRjItatea^O^ 



(6) 



#fH¥l 1 - 7 3 2 0 6 



[0 0 4 7] 0 i2^ny^B 1 7, -ftefrh 

jMfcMW (STR (Self Tuning Regulator) ) y 

TR^^It Sft&^Jtffift (BWSJIJt) K CM 
D (k) £8*fflS*JfcKACT (k) fcj&s— 
^»*S*t jE«»k str SrHje-f SiiJCMW*^ tTcD 

[0 0 4 8] ^*KOaUCfW*PO«Stt'JW— 

A(z~ l )=l+a,z 



- 1 



B (z- 1 ) 0^m^^^3SS:?r»^;2^«fc5lc*5V^ 
aUE'^*-*^* h/i/0^y h (k) &tfi»S 
^7^-^Hl«*^A*t (k) tt, $C5£3, 4 CO 
J: 5 f^^^^^l^o »«3, 4T'li, m=l, n = l x 

m^n^y^ hzm^t^tz 0 zz^ka^m, 

T, u (k) &T/y (k) tt, *jll6»*'ett, **v? 
HiSJS«:E«ftKSTR (k) Rtfl$ffi3*JtKACT 

(k) fc*frfci-a. 

[0 0 4 9] 
[ft 2] 



+ 



+ a B z 

• + bmZ 



[0 0 5 0] 



B(z _, )=bo+b. z"'+ • 

[SC3J 

[b 0 (k),ri(k), ■ ■ ■ I r» + d-i(k),so(k), • • sSn-iCk)] 



= [bo(k),r,(k),r 2 (k),r s (k),so(k)] 

[0 0 5 1] IWC4] 

r T (k)= [u(k), • • ■,u(k-n-d+l),y(k), • ■ 
= [u(k),u(k-l),u(i-Z) i u(k-3),y(k)] 



.yCk-nfl)] 



mfes<y h/i-e^-y b (k) 14. W 
ss-e^axs. Sfcsts'f'wr (k) Me7^ 



[it 5] 



000 = fi(k-l)+r(H)f(W)e'(k) 



[0 0 5 3] 
1*6] 



[0 0 5 2] 



rw= 



Ai(k) 



r(k-i)- 



[0 0 54] 

mi) 



D(z- 1 )y(k)-e T (k-lK(k-d) 

w l+( T (N)r(k-lK(N) 



t^6^WU (k) , 12 (k) (DS^tcj: 19, a 
/rCD^frftftTA^ XA^^btlS, XI (k) = 
1, 12 (k) = 1 (0<1<2) tr^^ft^^V^ 

r^yxA u = icdi§3\ ft/h§*fe) > xi 

(k) =11 (0<U<1) , 12 (k) =12 (0 
<12<2) ir-r^xh, fimtfJ l/T/UdT V XJ* (12 

= ioi^ ■^f*#*/hi*«fe) , n (k) /i2 
(k) = a£*5t, U^SOipcS^nSi 
11 (k) = 1 3 k&< tmfe h \s—XT/l'=t\) X 
-k£jfe5o 11 (k) =1, 12 (k) =0<Db 



Ai(k)r(H)g(My(H)T(H) 
A,(k)+A 4 (k)f(N)r(k-lWk-d). 

bwe>*»*J:5^, r (k) =r (k-i) kte*), «t 
otr (k) =r<ogi3£ii£&5o 

[0 0 5 5] £fctfe£7(DD (Z- 1 ) It }R5SScS4# 

1. 0^LTl/>6 o 
[0 0 5 6] 
[ft 8] 

> f1r wi »r(k-iK(k-d)P i 
1 a+^ T (k-d)r(k-i)?(k-d) trr(o) 

ft^8Jd*5V^, trT (0) it wjr (0) ©hU 

^iitTfc^ ww&Kft tmr (o) <z>*rade# 

(5DfP (*;<7 7fi) TfcSo 
[0 0 5 7] U7^fooTli, ffj|£STR^> 

5&a>*Mc*37&*U ^ttl^gitiKACT (k + d) 



ftffl^l 1-73206 



^lltKCMD (k) KS/SWlC— grTSJ: 5K»f£L 
TMIIEiSKSTR (k) *r*JH-5 0 
[0 0 5 8] r^iJC, ilffjEffiRKSTR (k) 
&lfl*Hi3*ItKACT (k) «^7^"^i» 

(k) ri^tti^tvrSTR^;/ ho— 7lCAt)£tl&o 
STR^>hD-7diA^^ fCII^tJtKCMD 



(k) tf^-ZLbtl. ^ttJ^ittKACT (k + d) dSi 
H^ftJtKCMD (k) lc-ft^*J:5fc«<fc*&/B^ 
T3J&«jEfl5*K S T R (k) j*SJHU£*,3 e 

[0 0 5 9] jgj£»iE«»KSTR (k) tf\ JMWU: 

[0 0 6 0] 
[»9] 



KSTR(k)= 



h/ue^yh (k) xirajc^ 

1fcDA;ft-<^ hA-C (k) I3\ S^IO, ll^i5l- 
ft!?, leaiMKSTR (k) tDj»**tt»S: 
1 2^i5^5o 
[0 0 6 1] 

[ftio] 



rc0^9 4C7>fg25£) ti, T'^hfc 

LAFt >f* 1 7 0>£f flfflMB d&3 fgm^^ 9 l> 
t\ STR3ybo-7«:Htl-tfci:ti:ftbti5t)0 
■CfoSJ&s, xy^yi^LAFtyfl 7 Ott««H^ 

dSfc^o «*tftf*«lfild = 5 £ Lfc*fi\ ig^7^ 

0 T (k)= [b 0 (k),r,(k),r 2 (k),r ! (k),n(k),r 5 (k),so(k)] 

f T (k)= [u(k),u(H),u(k-2X^ 

[0 0 6 3] [* 1 2 I 

KSTR(k) = -^- {KCMD(k)-soKACT(k)-nKSTR(H) 
b o 

-r 2KSTR (k-2) - r 3KSTR (k-3) 



fc«Jf U ^»-»«$^fc^^^v»J 

« ffi ocpu -est W-f 5 0 ttUffi Wt?*v> w< a- t ft o 

^co^fi, i 5 (c^f J; 3 (ctf mf B 1 d = 3 [c^ l 
fcfc<£>£U I^°7^-^lIit|(OA^^ h/UC 

>tfmMtnJ&h<Dt'tZ>) *R©tf*WIBd a c 
t (dac t>dt*fcoTfe^5) J^JSLfc><0£ 

fco i~ftfc>*>, ±ia«C5S5 — 7^*3V^, d = dact 
= 3-Cfetbtf, C (k-d) =C (k-3) (C 
(k-d) O^MtT^JC 1 (k-d) ^Tf«I 
C) j&5 % HgROtP^Wd a c t as r 3 J «t«9^:#V^J 
r 5 j ft, STR3ybo-7l*lid 

= 3tC»)CLfcfc(Ot U m^5-7cr>C (k-d) 
&\ IMROtf^WIBd a c t iCjfcfoSLfcC (k-5) 

hyufl^yh (k) (b0, s 0, rl, r 2, 
r3^|^U r4, rSSr^SftV^) SrStiS 9 W! 
ffilt, «/t«iE«»KSTR^3f£ti-r^ «fc Pi-L/to 
fc*5, I©a^ h/K (k) tt, ajSSd=*3»c*tj£ 



- r 4 K S T R (k-4) -r 6 KSTR (k-5) ) 

[0 0 6 4] :©J:M^7cftSTR^fflt5rt 
tdi STR=«ybP-7Ml^7>-^III« 
i^»^»^t^ii©tf fc'W d a c t \^&t^± 

xmmz^zz. tte< , nmcDtf tztirmd a c t tc^t 

[0 0 6 5] H 6 »JW*t*^3lBSrotf^ra d a c 
ItKCMD^f^tt^O, 3SJE*tjE«»K S T R 

x^akffiaiJtKACT^SE-fbSr^i-H-efcSo f^n 

(a) fi, STR=3> hn — 7^:tf^rad = 3 fC*fj£ 

C^^yV^B*ffl'bd = 3lC»JSS-&T, ifc5£5- 
7 CO C (k-d) £C (k-3) £LfcS§^£^U ^ 
U (b) te, STR='>'bn-7^tpmRld = 3(cSf 

/Kwty/Dy^tt, HB<otrrtf»|Bd a c tfc 
(it?— d=4ic»j£$^:"C, »^5--7<7?C (k 
-d) 2r£ (k-4) £Lfc#£*£^- 0 ^^^COIU^ 



(8) 
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[0 0 6 6] M&ttMi<D&&v>trti?ftm** MJcftft* 

fc:WR|i&s 4 . 5 fffMSH^ * /MS a (D&fffl -c & 5 

ft, d a c t = 4 t Lfc*frWWJ«tefBi, d a c t = 

[0 0 6 8] ^:t'*IMT1t aUS'<7>-*"< 
* h/Ufl^y hco Ky 17 h^B&Jhi-5^Srji*Di-5r 

[0 0 6 9] B7-tt, **KS*IB^d3*tsaj£^9^ — 

^HTfcD, HBWSl^T, e i d (k) Xt^Q (k) 

[0 0 7 0] 
[fl3] 

e i d(W-D (Z" 1 ) y(k)-0 T (k-l)rU-d) 



Q(k)=- 



r (k-l) C (k-d) 



l + C T (k-d)r(k-l)( (k-d) 

n^Rjie i d (k) ^SiiifeT^^ y 
(^7) <D#^fc*tjsu ^rae^^Q (k) «\ « 

^5COB2^^IW)^m^e i d (k) -CBMlLfcfccDK: 

m-t-So f^m^e i d&^asy-OQ 

(k) Srfflv^5i:jijS/<9^— ^^<^ h/vfl^y h 
(k) tt, R^Ci 4©J:5tc»$ttSo 
[0 0 7 1 ] 

[mi 4] 

0(k)4(H)+Q(k)eid(k) 

0817 (a) iCjb^T, id (k) tt, 



7^;U^D*^B5 1 iCA^J^tt, ^COffi^ e i d a 
(k) Hf|7'n^B5 2^LTl^n y ^B 

m^#ttfts W*.tfH8 (a) \Z7jk1-£?{Z.&m$tl 

tl6^ffT*&5) eida = 0^ 

*U Ztl&W-CD k%l*e i da = e i d^^^t, A^J e 

ffi^e i d a = 0 t£tlZ> 0 
[0072] Zfxi y#B 5 2&I/B 5 3^*3 ^5 S3* 
i±, ^ 1 4 (eid (k) £ e i d a (k) 

[0073] ^(7) J: 5 Jw*5lllSJgHB-ei±, 

tt, i^/E^e i dfi, ±7jT-££5^*»<E>«SHrti 
45fcafr, tibiae i d a=0**!9, RW"±»;£Lfc* 

ii^°^^-^-<^ Ky 7 h£r 

[0074] ::t'18 (a) ©AHl^«H4li, e i d 
i d^«S»Srtii*tb5fct(c, MC'*^— *^<* h 

^^0 3/^B5ioAffl*#ffit ram (b) i^-f- 

i d ^ 7? -CfcSir^fi, e i d a = 0 £ U e i d>)] 
T^fe^ttti, eida = eid-7?£U eid<- 
7?Tfe5^#ll eida = eid+ul:t5:^I 

[0 0 7 5] HI 7 (a) £ ? \Z.$iffl&7 4 

SrdU (H^tltKCMD^i^^iltKACTiW 

[0076] ^tzx\ mi (b) \^-rx 

B 6 1 — B 6 6 &&3}Ui-ZZtftM-£ LV\ ^ 
^ B 6 1 , B 6 4, jJDl7'P y^B62, ilH^n y ^ 
B6 3ti, — ^il^ty-T^^ (p— >f/U^) 

B 6 6 taf7-{/^/D y^B51 (Dft^ e i d a 
^B5 2CA^^tbS 0 

[ 0 0 7 7 ] —iXMtl? << (Dttit) eidflt Tffi 
[0 0 7 8] 



(9) 



«FM¥l 1 - 7 3 2 0 6 



[Si 5] eidf=CLFXeidf a (k-l) + 
(1-CLF) Xeid (k) 

CLFfii it?/jN$<, a>o l \zft#tzj&^& 

(#J;ttfO. 9 8 8) t^R^^tuS, -ftet>*>vs<X 

[0 0 7 9] MPfi^^/u^^n ^B65ft H3 8 
(c) ic^-fJ: 9«»y * 7^^IMt6 0 -t-Jtet? 

7>fWai^e i d - t? £ 0/jN*^i*#;J\ 
JJ S ytftJle i d f a =- 7] £ SjJx. 77 ^ «9 
£12, 95y^HlAeidf a = ni - tj < e i 

df^ntfcait e i d f a = e I d f t £tl% 0 
[0 0 8 0] m 7 (b) l^tKJWim *yh*7 
jl^^0(Ci£^n-^^y ^/i^lCj; 19 , ^^le 
i d(D$tffli^«^iX, *l»7^^oy 
5 lCD&£)e i d a^D*^n6<50T% p]^l^e 

fcRWtSix, &j£fMlp<z>£««SI (B«aiitKCMD 
<t^trj^*itKACT^co^^{ill) *rtt<-rri:*s-C? 



[0 0 8 1] 4fc«R7-f;^^D J /^B6 5W« 
rtta 19, H£t&ge i d^«»(0^(Cfo6 (e i 
d > 7? ~£tzlZe i d<-7?) S^td, y ? B§ 

[0 0 8 2] »JC***J»«JC*5Jt5ail6*lE«»KS 

»KSTRSrSfflt5»^t>WT*5is, *H*6?effi 

fixWl6-2 1j:I#MT, a**jE«*KST 

R*r*aLraiJtSW«l4rtToTV^. 
[0 0 8 3] 
[^1 6] 



[0 0 8 4] 



r T Ck)= [u(k), uCk-4), u(k-8), uCk-12), y(k)] 

[0 0 8 5] 



[»1 8] 



hi) = 0tt-fl+r(M)r(k-w(» 



r(k)= 



l 



A.(k) 



r(M)- 



[0 08 6] 
[S19] 



Hf(k-4Xd)r{M)S(MXd) 



A 2 (k)r(k-4Mk-4Xd)f(k-4xd)r(k-4) 
Ai(k)+X,(k)r;(Hxd)r(H)((NX(l)J 

[0 0 8 7] 
[S20] 



h(k)=l- 



||r(N)C(k-4Xd)l ! 



I 



[0 0 8 8] 



KSTR(k)= 



a+^ T (k-4Xd)r(k-4)^(k-4Xd) trr(O) 
KCMD(k)-s, 1 XKACT(k)-r 1 XKSTE(k-^-r2XKSTR(k-8)-r 3 XKS'm(k-12) 



b, 



4*3, mm<Dt?tztifm d a c t Uj -CfoZk 

R5£i7<-20a>d£ r 4 j £ Lt*SI:ffi/1L 
Tilft^^;* — *b0, sO, r 1 ~ r 3 £^fctii~5o 
[0 0 8 9] H9fi, H3(D^x y^S 9(d*5tt5KS 

[0 0 9 0] *f^ry/S 4 0 1 StjIUy-fey h 

77/FLAFRESET^ r l j T'foo fc3ft»5* a Sr*J 
JS'JU FLAFRESET=lt'fcoTii^J«^HtT 
LTV^;&>o*:£#te: N JM?'*?* — ^ b 0, sO, r 
1 - r 3^MI(:Kt^M«S^^TtT^f 



0 

yZfS 4 0 4fCxlfc\, ^f^/S4 0 1"CFLA 

FRESET=0T*fcot> Bftls! fc S/SWJffll^ll?T IT 

Wc£#fi, ll 1 o(c^-rigj£/^^~^ b o, so, 

r 1-r 3^Ml^^Tta D 

[0091] *satjB«Ttt, ssta»* i 7ia§o^ 

j/F (k) , -T^^^iiJ^/^y b 0, s 0, r 1 

-r 3(7)|(±i(t 4TDCB1 

TV^CQ-e, 110^7^^5 4 3 1 1:^, rij[h3^S 
5*1 7 lc<fc 6JtfcfJri»ib 4 TDC#lfBW*£iB Lfcri^**: 



(10) 



1 - 7 3 2 0 6 



^b0, sO, rl-r30|fflS:}f5 Uf^S4 
3 2) o 4TDC»Iir^^#fl iSJSS'^;* 
-^ObO (k) , sO (k), r 1 (k) - r3 

(k) **t«fnmiattb o (k-n , so (k- 

1) , r 1 (k-l) ~ r 3 (k-l) Cttt^, 
[0 0 9 2] y^S4 3 2*fci4S4 3 3j|ffi 
tt, Tf2&5£2 2lCj:«9ii^7^-^b 0, sO, r 

1 — r 3£>pTDC»lf33 p = 8ilfc8TDC 
Wfi) (O^mW-^^h 0 AV, rOAV, r 1 A V, r 

2 AV, r 3 AV^Sait (^fy^S 4 3 4), 

fc, m&'*7**-9 b 0, sO, rl-r3W P TDC 

b OAV=Ebo(H)/p 

L=0 



/<^7 7^llt lTDCJBBSi:, JPrfct-WftiStt 

«fcfc*fflS*Lfc0^y b (k) <offi£, fl/^h 
(k) frbOs^iyb (k + 3) ^i£$-frr»i(rti-5) 
i (c J: «9 f? 5 £ 5 t - L T fc J: v \ 

[0 0 9 3] 
[122] 



0AV=£s D (H)/p 
i=0 



P-l 

r 1 AV=£^r i(k-i)/P 
i=0 



r 2 AV=Sr *(k-i)/p 
i=0 



r 3AV=Er 3 (H)/p 
i=0 

mfo;*?* — Y)VQ/^y h^Jgff^, 4T 

DCS8ra<Cl(HlfT^ix5^T% 6?^2/h (k-8) - 5 
h (k-7) =9^^ (k-6) (k 
-5) , 0A7> (k-4) = e^yh (k-3) =0 
^y h (k-2) =6^^ (k-l) -Cfe3o Lfc/S* 

h (k-8) , e^yh (k-4) , 0/N>yb (k) « 

[0094] mi 2(i, it/s^7^— * b o t&mw-tti 
lib o Av^i#(D-^^ti-efo^ 0 

T, 5815^7 ^—^b0 (0) HbO (4) te % #J$] 

LT(wi-iItci3:^$H-r^^, 0«;tf*#Bi¥«rt£b 

0AV (8) fi, iiJS/^7^-^ b 0 (1) frhhO 
(8) ^T'COiF^jjt^ ttiai^^ *fc#»¥*SMfcb 

0 AV (13) 3lJ£^7^— ^ b 0 (6) d^bO 
(l 3) *H*©3p^Ki:Lr»W$Jxa B » 

Wi^IbOAV (8) tt, ii/S^7 7«— ^bO (0) 

T^*$ix5^W1Bt, ii^^7^~^b0 (4) Tft 



^^nS^lIUJESrffii:, filS'^ — * b 0 (8) T- 

jwa-cfct), wwib o (13) «£'<9*— 

no (4) T^^6fl0I«h 
-^bO (8) "Cft*$ttSS|2lHlH«T*lfc, Mi£^7 
(12) ^ft*$Jh,5*3l§I»W«*a»&» 

[0 0 9 5] HI 9 KM 9, ^7y7°S4 0 4t(t Buffi 
^C^2 1 1 OO^fyys 4 3 4 X&W\¥-&Mt£ft 
f;M^7^^bOAV ( sOAV, rlAV-r3 
AV&rigfflLT, a«?*t3E««KSTRS:J|Cm-r5. - 
CO J; 5 (-> il^^^°7^— * b 0 , sO, r 1-r 
i/TOfi^^5^^(a«3, 1^7^-^bO, s 
0, r 1-r 3^4TDC»P H 1(Cl[Hl(DiiSr*H3&r-r5 
rt^LAFtyfl 7 COP— />^^te(C^@-r^ii 



(11) 



#P*j¥l 1 - 7 3 2 0 6 



p=12) T'fc£ 0 fcrtfU ^J^L^igtt^ 
p = 1 2(DS^^^V^r, p = 4 LT^^±^M^ 

[0 0 9 6] i<^77/S4 0 SffiUfcjlJS 

iE«8KSTR©y s y h&mzft? 0 i-*fr*>, a 

i£*tjE«SkKSTR^±IRItJ: «5**V^#tt, KST 

[0 0 9 7) ^sj^irii ^i/^^\fr-f"7isy\z. 

[0 0 9 8] ft*5, ±3fiUfc«-Ctt, RSaWBter 
^frlSTfc y i>*n— y^^/i^ £rfr 5 

?AV(k)-CAVx?AV(Ji 

-Tfcfr*,, «5LWT4TDCJBIBWcX«r*ixSj«^^ 
^-^^ Wve^^hcOfii^U, 1TDCW 

*s ai«?*|jE«»KSTR«>»U*CttfflLrt «fcV\ 

[0 10 1] ^i«4TDCifl^:a^ 0 7^ 
->*"<^ hyvfl^y h£35£rf £l§£\ B*jSk-C3E*rL 
l*A (k + 1) , (k + 2) , (k + 3) 

r% ¥Wb*Jftt, WLt i TDCMIBttJctr^^* 

s t R^mB#{-MJC-rs^-^ fcR^m LTft^ts 

J:5fcLTfcJ:l\, fca^fc:, ¥*fls8*JIUi* 1TDC 

[0102] (i2 (ommwrn) m i ©stus^nB-ctt, 

«B§©a^©ate*fe«^ LAFtyf 1 7£D#teCDjg 



tti^e i d a = 0 <^ Ufcj&S, OT^<Tt)0» 

[0 0 9 9] £fc, SU£^> — h^e^* ho 

3E*f»Mtt, 4TDCS8Pitl^RB5tco-Ctt7S< , 2TD 
CJBfBJ, 6TDCM 8TDCffllB9tLTtiK 
l TDC»n3Stc5g|i&MiE«3SKSTRco«ailc 

»tt^««[^i8P,i* , mi 2\zn±-t£*>\zmi&'<7*- 

^>yh (k-4> , e^yh (k-8) mcommt^m 
<D^m^ h/iso^y h (k) (ommtzm^^tcffimm 

**>5tM4T1B*S;2 3fcffl^fc«fc©¥»fl:8yi (* 

i\ ite£2 3 tc*3v>T, cAvn oa>ib l <om<nm^ 

[0 10 0] 
[ft 2 3] 

1)+ (1 -CAV) flCk) 

[0 10 3] Z^X\ *KJBM»-Ctf:, ^i»^7>f;^ 
[0104] *j«6«tt-ctt, «ria*S:5^f:x.TTls 

ffli"-5. »*2 4tt. ^os/^l3T*i-i:Bll 3 (a) 

B7 4(t S^Srtf 9 yV^ 7'n-^B72 tt, 
Jf«rtf ^^ny^, 7P7^B73lt 1 -^V-^J^ffl 

[0105] 
[§24] 

?(10 = a ?(k-l)+r(H)f(k-d)e*(W 

= a B(X 1) + Q(k)e i d(k) 

::t;\ aft TfE^2 5 (O i ^ tCg^S ^^5S»#> 

d = 3<0»-&T*feSo 
[0106] 
[»25] 



(12) 



&m¥l 1-73206 



(7= [Sbo, Sri, S r 2, — , Sr ra +d-i, Sso» Ss n -i] 
= [Sbo, Sri, Sr*, S r a, Sso] 

9, a*WRl£»*e id (1) , e i d (2) , -*C [0 10 7] 

-fenvm^t h/U(jco(k~i)^, (k-2) [»2 6] 

000 = (7 k ?(0)+a k_1 Q(l)e i d (1)+ cj k " 2 QC2) e i d(2) 
+ -+ffQ(M)e i d(H)+Q(k)e i d(k) 

Lfc^ot, SSftft^b^ff^SSSbo, Sr b 0 # 0 *c*riSi" 6 £ , *J£*liE««fcK S T R^tep^ 

l, SsO^^r, 0 l iO/hSiMW-K ktl:VM'mmmLX\,^o 0 Ifc^oT, 

i d<Oj»»*S(g;«$tt5, H^^e i r. <D X 0 tCgg^ LT t , ftil^jSJS^^ ^ — * r 1, r 

d60aS*fiOjK»€rBft5fei-Sr i^T^-5^T\ ^ff± 2, s O^fi, SSftSrl, Sr2, Ss 

©JK»-C»*i-5«*4lflIS»a*s, Six 0Oi»#it^»1R+6J;5**llBfi*±L*v\ £XTz 

fl^s, hco Ky 7 h^rKlti-6r i:^x*#5 0 iS^2 5 [0 10 9] iftS^9;* — * 0^^/ MS, SSl 3 cDg* 

d»e>We>*»*J: 5*c, S»^n;W^MlSb 1 5rc*£ft5IHj£»3le i d (k) £i? p £ 5 

o, Sri, SsOfOlt 0Kli£<5tt5l5£!\ fcP*SixS 0 *St**ffl-Ctt, (Z" 1 ) =1 

^Slle i d<DT&&t&<D&9&&&1im£tlZ<nX\ e i d (k) =0^^^^, *5£ 2 7 

T^^lH]M{c^S^ti,^J:^*JW#^q#ti^ixS^ [Olio] 

Srl»»K:aHSU #»*0«S:B!^i-5rtdsa*L [»2 7] 

[0 10 8U«U r«*5*:&#*»^ h^a* y (k) = 0 T (H)fft^) 

^At§^ 3i>^^S3g*3HEtt»i:^5, - y (k) = K AC T (k) , u (k) =KST 

«*eT**!J** B3HI8eid)«|:/hJ< R (k) , d = 3 t i" S £ , ftX 2 7 j*** 2 8 <D J: 5 

tt, *pfciRfii-*«fa*^-o £-5^, Si6^7^ [oi°i i] 

^bOft ajSS*KEff*KSTRSr3iai-r5**9 [S2 8] 

(^fc^fc^2i) <Dftm^foz>tc£>, mj&'*7*—f 

K A C T (k) = b o K S T R (k-3) + r i K S T R (H) + r 2 K S T R (k-5) 

+ r 8 KSTR(k 6)+soKACT(k 3) 

Mii£##KSTR (k) fi, Wlfi<K"Cfc5C0T\ jg [0 114] **16JK18'Ctt, H 5 CO S T R = > h a - 

^7^^rl, r2, r3, s 0 ^PBffiT*fc*X 7 tfSjg/SSJWSSf-teMS U Mft^<y * 

tf. b 0 fc3»K*TfiMt£4!K ffiX? h^PI^^^l, 3S8«ft^^ 

[0ii2]i*, SSWR^ h;UoO»SbOB [0 115] (l3coiWl) !R2 0*16»«-Ctt, 

^SSISrl, Sr2, S s 0 ^fi, ^T[Wj — O S*P^ a ^*A"T6 £ £ £ «9 , SHS^ 7< — * O K 

• St LXi>£<, m?Lt£S = 0. 95-0. 9 9S« V y Y &ffiJt'fZ <fc 0 K LtzAK ^CD^&XIL fe^tf) 

[0113] *t TSMffiKr*-* V^o(D^mS bO$X 0£k?Y(nmmr 1, r 2, s 0 ^-fe? D^tClR^-TS 

*©5»Srl, Sr2, SsOf^n^ M/Sffl^^^^{i^r V 

fc, S*P«*-<^ h^(T^<§SL^^5^^ [0 116] ^rr\ *JMg*J8-ett, S»W4i(E*t 



(13) 



WHB^l 1 - 7 3 2 0 6 



[0117] ^mmwrnxn, mm^5^rmm^:2 

(0) ^Ol^dfl^yh (k) ©fqOfl^cg 
»U IW»d0^yh (k) ^TE»3«3 O^J: »3 
^ffl-r^i ^iCLfdo ^3 0^*3 ttS 6 ft, t£5£3 1 
5^K3£SJx6Je*P«JR-<^ b^XhV, S^3 l 

d?(k) = cS d 0(k-l)+r(k- 



(Of2^t m=n = l, d = 3E>*frffc2> 0 S^C 2 

9, 3 oizz&mw&yv ytmxmirk, mi 3 

7 1, B 7 5 ft, ll^fi^oy^ ^njy^B 7 
2, B 7 6ft, 5:/* 5,^ ^P^B73 

ft, l-y-^yji'fflmsmzTtZ'fvyfvibZo 

[0 118] 
[*2 9] 



000= 0(l)+dfl(k) 



[0 119] 
(»30] 

l)r(k-d)e*(k) 



[0 12 0] 



5 = 



= c5 d 0(k-l)+Q(k)e i d(k) 

- cy k - x Q(l)e i d(l)+d k - J Q(2)e i d (2) 

+ ■■■+ 6 Q(k-l)e i d (k 1)+Q(k)e i d (k) 

[«3 ll 

[Dbo, D r j, Dr*, Dr ra id-i, Dso, Ds n -i] 



= [Dbo, D r j, D r 2, D r a, D s o] 

Mgrf$#d d^y h (k) ft, mfflTZtSc&S 0(DM 10121) 
3S«)J:5lc$$iiSOT\ m«r*5*;2 9«^iiffi-r6 [132] 

ftk) = ?(0)+« k - ! Q(l)e i d(l)+(J k " 2 Q(2)e i d(2) 



+ -+5Q(k 

RS; 3 2 26i fcfiti" 6 t , * j|»«flB©*J£'< 

7^-^^ h^^3 1 ft, mfo'<? t—t^t v 
twigmVLe '^v Y (o) hA-aas** 

ft, 2Srttfflf 5JR3©|«(£*«*5V^r, 

e^yb (0) ^t,3S»«*€r*Jli-5J:5 uytfcoi 

[0122] SiP^fe^* hA- 6 CQ^-^tD b 0 , D r 
1, Dr2, D s 0»tt, Sfllff*^^ b/Ua tIPI 

0 £*)*i%< 1 Z'O'h&^mz.WLJ&'t&o 1t.1t 
U WlS^yh (0) ©RSIfcSfc&f, aSjSffl 
«i^3£»«MSr-fe?Di:i-5^«>«c. Dbo^ r l j 

ZM&X\ D b 0= 1 t LXh&fc'*?* — ? S^y V 

[0123] $ fc, MUf D b 0 jgmtf>Bi&D b 0 , D r 
1, Dr 2, D s O^ft^T P3HID (0<D< 1 , M 
^LftO. 9 5-0. 9 9mS^ft<h-f6) t-HS^LT 
M»tt«±WwW»4*v^-c, SSlffS^^ bA5 = 



l)e i d(k-l) + Q(k)e i d(k) 

[1, D, D, D] i-rS-ir^S^bV^o 

[0124] &±<D£ii£$:mteMmx*i^ &mm%c<< 

? b/^8 SrfflV^ft5t2 9 (EP^^C5C3 2) tC<k9iSJ£ 

hft ^<O#J#Htt0^S'h (0) CO 
(itt^fi) tcift*f« 0 UTt^oT, «I»Mtfl^y 
h (0) Sri^OCJgStSr i:i:oj;^ 36*6?) *3BB 

[0125] &jb\ S*p«JS-<^ hA 6 WSsffD bOW 
^IlDrl, Dr2, Ds0^(D^O-|f|5 

r i j k (i-**?*>SJ*PUftv^±5J-) is:^Lr 

[0 12 6] :£llM2?§-eft, H5CDSTR^>hn — 
[0 12 7] (*©(fta>»fc»«) 4*3, *»Wtt±aE 



(14) 



1 - 7 3 2 0 6 



&z> 0 ±m ^mmmmxnmmmmm^tmm d = 

mm&XJj^? h/K <^i^ >^B^£r d == 3 J: 5 

v>^(Dtfmra^^ 5 i 5 k Lfc35^ sissy 

^£ d = 2 J; t> v^lt»otP««PBHc^t>*5 «fc 5 
[0 12 8] *»Wf4, ajESiW«*€:«*.tf 

[0 12 9] ±»LfcjSlfc*«BTM\ ii^TOco 

J»tP*Sr, iA«il:«t61MiT I MFW 

T OUT KttttfifHIWfc: <t 13 Jlffl"*" 6 J: 5 
CtTUK fctfU JftfP***tiEffftKSTR^i- 
^Itta^ K»»«»*TOUT*rlftf^*ti-6»fr 

[0 13 0] Sfc, M»©#fti;ft5^7yhrt:^y^ 
[0131] 

itt^>^<tt)-^Iil^ 0 i *9 < E.o i J: 
#5. 



o 

tr) oacm^^R^-f 



[Hficoffi)}ittK9]] 
[H l ] *mW<D-7y>h 

mvcmmm&t Lxm^tc 

[B2] Hi ©SMMctettS 
[13] LAFir^ffl^jtc 
[i4] LAF7^f — b'y<y 
[0 5] aWSttjE«» (KS 

[17] igj£^7>-^-<^ 

[B8] ^ri^^/^^p 

[119] a*S*tjE»» (KSTR) CO^mM^CD^n- 

^•Y ■ — bxfr>z 0 

[mi o] miS'*? *—*wifi&m<D7 vx 

mil] *JC^7^-^o#»¥«F«o»ffl*»Srtt 

[Hi 2] /~?comt^<D&W)¥m&<Dm& 

[Hi 3] h/K^MCffl^ifeSrRW-r 

[^#C7)tfcBJi] 

1 f*)B«H§ (*«0 

2 Rftff 

5 gfnyhP^/V^yh (ECU) (ili£^ ^ 
l 2 «Rfl.pRlt# 

i e 

1 7 j£«^«it-fe^^ (Mm#^> 2g*Jt«a*«) 



[85] 



KSTR(k) 



STR3> 



KCMD<k) 



KSTR(k) 



z- 1 



2 -i *J 



KACT(k) 



sO r3 r2 r1 b0 



(15) 



fafflW-l 1 - 7 3 2 0 6 



111 



ECUS— r 



12 r^ 

7 , n n 

S . , >g_ I _ 1ECU5 

^ TA T~ I I I iTl 12-u-i 



? 



4 



ft 



ECUS 



12 




15 



16 19 20 



LLCS 



17 



-14 



ECU 



22 



18 



23 



[82] 



B1 

±3- 



NE -* 
PBA — 
8TH - 

PA- 



TIMF 



B2 B3 B4 



KTOTAL 



KCMDM 
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